An inverse relationship between the concentration of ribose 5-phosphate and apparent ribulose bisphosphate carboxylase activity was observed. The LiUley-Walker assay spectrophotometric assay, in which the 3-phosphoglyceric acid-dependent oxidation of reduced pyridine nudeotide is measured, is shown to be highly sensitive to inhibition by heavy metals. Analysis of the purity of reagents showed that ribose 5-phosphate is often contaminated with lead in sufficient quantity to impair the assay. This noncompetitive inhibition by ribose 5-phosphate is independent of the competitive inhibition of this substrate as an ATP sink as described by Slabas and Walker. A method for checking reagent purity and removing heavy metal contaminants is described.
Spectrophotometric determination of RuDPCase2 activity by measurement of 3PGA-dependent oxidation of NADH is a convenient alternative to the radioisotope assay of 14CO2 fixation. An improved spectrophotometric method has been recently described by Lilley and Walker (5) in which an ATPregenerating system was added to chloroplast extracts to prevent the accumulation of ADP. Transient inhibition of photosynthetic 02 evolution by rib 5P and ADP has been reported in reconstituted chloroplasts due to the high sensitivity of phosphoglycerate kinase to changes in ATP:ADP ratio (8, 9) . Rib 5P is expected to have no direct effect on 3PGA phosphorylation in the absence of chloroplast. extract, the source of phosphoribulokinase and ribose phosphate isomerase. However, initial experiments with the spectrophotometric determination of RuDPCase activity indicated that some rib 5P preparations contain an inhibitor of 3PGA metabolism in addition to the transient effect of rib 5P on ATP:ADP ratio in the presence of chloroplast extract. This inhibitory activity is due to heavy metal contamination of some commercial preparations of rib 5P. A method for detecting and removing heavy metal ion impurities from commercial rib 5P was therefore developed. The initial rate of 3PGA-dependent oxidation of NADH is reduced about 70% by the omission of the ATP-regenerating system, and the reaction rate is linear for only 1 min (data not shown). In the absence of the ATP-regenerating system, NADH oxidation is further reduced by addition of rib 5P. The per cent of control activity in the presence or absence of the ATPregenerating system when rib 5P is added is equal, indicating that the inhibitory effect of rib 5P is preferential for the 3PGA kinase-glyceraldehyde-3-P dehydrogenase reactions and not for the ATP-regenerating system.
MATERIALS AND METHODS
Likely contaminants of rib 5P were tested for inhibitory activity in the complete 3PGA-dependent reaction (Table II) . Phosphate, other sugars, and free ribose had only a slight inhibitory effect at high concentration. Heavy metals, however, were potent inhibitors of the reaction at 100 nm concentrations. In the standard RuDPCase assay, 0.5 ,umol of rib 5P is added; contamination of this reagent with 0.025 nmol heavy metal would account for the large inhibitory effects observed.
Preincubation of the reaction mixture with metal ions resulted in more inhibition than simultaneous addition of substrate and metal ions as was observed for the rib 5P inhibition. Treatment of metal solutions with Chelex-100, a chelating agent, prior to addition alleviated inhibition; even the addition of Chelex-100 to the reaction mixture followed by addition of metal solutions preserved some apparent enzyme activity. Chelex-100 has some adverse effects on the reaction probably as a result of its ability to remove Mg2+-. Treatment of rib 5P with Chelex-100 allowed the addition of 10 ,umol rib 5P to the RuDPCase assay before any inhibitory activity was observed (Table III) In the absence of the ATP-regenerating system, the lag period prior to measurable NADH oxidation is lengthened by low 
